Supplementary Fig. S1 : ClustalW sequence alignment of the NUCKS1 protein family to show that NUCKS1 orthologs are present across vertebrates. Acidic residues are in red, basic residues are in blue. The putative DNA-binding domain identified in human NUCKS1 using a synthetic peptide containing an extended GRP-motif (1) is shown in grey, with the GRP sequence underlined in black. NUCKS1 orthologs do not appear to be present in invertebrates or in any model simple organisms, such as D. melanogaster, C. elegans or yeast.
and KU80 serve as loading controls. SiRNAs as indicated: NUCKS1 siRNAs: N #2 and N #3; RAD51AP1 siRNA: AP1; control siRNA: neg. con., PALB2 siRNAs: P #1 and P #2; -: no siRNA in transfection. (B) Representative micrographs of DNA fibers obtained from U2OS cells under conditions of unperturbed DNA replication and transfected with siRNAs, as indicated. Red: CldU; green: IdU. (C) Representative micrographs of DNA fibers obtained from U2OS cells after a 30 min treatment with 2 mM HU, as described in Figure 6A , and transfected with siRNAs, as indicated. Red: CldU; green: IdU. (D) Representative micrographs of DNA fibers obtained from U2OS cells after a 30 min treatment with 0.5 µM TPT, as described in Figure 6D , and transfected with siRNAs, as indicated. Red: CldU; green: IdU. Figure 7A of the main manuscript) and analyzed for mobility shifts using an 8% polyacrylamide gel. (C) GST-NUCKS1 (0.6-1.2 µM) was incubated with dsDNA (2.5 nM; same substrate as shown in Figure 7A of the main manuscript) and analyzed for mobility shifts using an 8% polyacrylamide gel (upper panels). The results from the quantified mobility shifts were plotted (lower panel). Data points are the means from 3 independent experiments ± 1SD. (D) Agarose gel to show the results of the MNase digest of the biotinylated 588 bp chromatinized dsDNA fragment. Positions of 1, 2 and 3 histone octamers as indicated. (E) Western blot obtained after immobilized DNA pull-down assays using either naked DNA (here: DNA (50 nM/reaction)) or chromatinized DNA (here: chr (50 nM/reaction)) and 10 or 20 nM (His) 6 -RAD51AP1, as indicated. DNA-bound (His) 6 -RAD51AP1 (lanes 1-2), chromatin-bound (His) 6 -RAD51AP1 (lanes 3-4), and unbound (His) 6 -RAD51AP1 in the supernatants from the reactions in lanes 1-4 (lanes 5-8, respectively). The signal for histone H3 (here: H3) serves as control for successful chromatinization (lanes [3] [4] and shows that histones are not disrupted (no H3 signal in lanes 7-8). (F) Western blot obtained after immobilized DNA pull-down assays using either naked DNA (here: DNA (50 nM/reaction)) or chromatinized DNA (here: chr (50 nM/reaction)) and 10 or 20 nM RAD51, as indicated. DNA-bound RAD51 (lanes 1-2), chromatin-bound RAD51 (lanes 3-4), and unbound RAD51 in the supernatants from the reactions in lanes 1-4 (lanes 5-8, respectively). The signal for histone H3 (here: H3) serves as control for successful chromatinization (lanes [3] [4] and shows that histones are not disrupted (no H3 signal in lanes 7-8). 
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Supplementary Methods
Microscopy of pRPA32(S4/S8) foci and image analysis
For image capture of pRPA(S4/S8) foci, 10 Z-stack section images were taken per sample each consisting of 24 stacks (0.3 µm intervals) using a 63× oil objective and a Zeiss Axio-Imager.Z2 microscope equipped with Metamorph software (Molecular Devices, Sunnyvale, CA). Z-stacks were collapsed down to the maximum intensity projections and a combination of ImageJ (http://rsb.info.nih.gov/ij/) and Cell Profiler (http://www.cellprofiler.org/) software programs was used with the following custom program settings for image processing: minimum object size = 3; maximum object size = 35; despeckle ratio = 0.3; rolling ball size = 5. A custom-built pipeline for automated cell (80 -300 pixel units) and pRPA(S4/S8) foci counting with settings for shape (i.e. 0.5) and dimensions (i.e. 5 pixels diameter) was employed. Foci detected were first normalized to their respective control samples (sham treated) and counted as positive nuclei only, if they had >25 foci/nucleus.
Chromatinized template
Chromatin was assembled with the purified human histone octamer and pBluescript SK dsDNA by the salt dialysis method as described (2) . Chromatin assembly was monitored by EMSA, micrococcal nuclease digestion, and accessibility to the restriction enzyme HaeIII (3, 4) .
D-loop reaction
The D-loop reaction was carried out as described previously (5, 6) . Briefly, 32 P-labeled 90-mer oligonucleotide (2.4 µM nucleotides) was preincubated with RAD51 (1 µM) for 5 min at 37°C in the reaction buffer E (25 mM Tris-HCl, pH 7.5, 60 mM KCl, 1 mM DTT, 1 mM MgCl 2 , 1 mM CaCl 2 , 2 mM ATP, and 100 µg/ml BSA). This was followed by the incorporation of RAD51AP1 or NUCKS1 and a 5min incubation at 37°C. The D-loop reaction was initiated by adding naked or chromatinzed pBluescript SK replicative form I DNA (37 µM base pairs) and incubated at 37°C for 7 min. The molar ratio of the 90-mer to pBluescript plasmid in the reactions was 2.1 to 1. After electrophoresis in a 1% agarose gel, phosphorimaging analysis was carried out to visualize the radiolabeled DNA species (6) .
Micrococcal Nuclease digestion of the biotinylated 588 bp DNA fragment
The Micrococcal Nuclease (MNase) digestion assay was performed on chromatin assembled by salt dilution in 1:3 ratio of DNA:Octamer (pmole:pmole), and according to the instructions by the manufacturer (New England BioLabs). Briefly, 500 ng of chromatin assembled on the biotinylated 588 bp DNA fragment were incubated with 10 units of MNase in 1X MNase buffer at 37 ᴏ C. Following the incubation times (as indicated), MNase was immediately inhibited by adding 10 µl TE:EDTA (1✕TE:250 mM EDTA) buffer. Samples were deproteinized by incubation with 2.5 µg proteinase K in buffer containing 20 mM EDTA, 200 mM NaCl and 1% SDS at 37 ᴏ C for 30 min. MNase digested DNA was purified by phenol/chloroform/isoamylalcohol extraction and ethanol precipitated. DNA fragments were analyzed on a 1.5% agarose gel and visualized by ethidium bromide.
